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1. Two firms simultaneously decide whether to enter a market. Firm i incurs an entry cost of
¢; where i = 1,2. If firm i is the only entrant, it earns a monopoly revenue of 1. If both firms
enter, each earns a duopoly revenue of % The payoff matrix is shown as follows.

Firm 2
Enter Not Enter
Firm1| Enter [3—ci,5—¢ | 1—e1,0
Not Ener 0,1 —cg 0,0

(i) (10 points) Suppose that ¢; = ¢z = 1. Find all the Nash equilibria of the game. Draw
the best response curves to verify that you have indeed identified all the Nash equilibria.

(ii) (15 points) Now suppose that ¢; and ¢z are independently and uniformly distributed
on the interval [0,1], and are private information, unknown to the opponent. (a) Show that
each firm's action is monotonic. That is, if firm i were to enter when ¢; = ¢, it will enter if

¢; = ¢ < c. {b) Find a symmetric Bayesian Nash equilibrium.

2. There are two goods and two consumers.

(i) (10 points) Preferences and endowments are given by

u!(x1,72) = min{z1, 22} and w! = (1,4)

u?(z1,9) = min{z), 22} and w!=(4,1).

Illustrate Pareto optima, Core and Walrasian equilibrium allocations in an Edgeworth box
and explain briefly.

(ii) (15 points) Now suppose that preferences and endowments are given by

ut(z1,22) = max{wl,i'g} and w!=(1,4)

w?(zy,x2) = max{z,z3} and w'=(4,1).

Again illustrate Pareto optima, Core and Walrasian equilibrium allocations in an Edgeworth
box and explain briefly.

@ ST 368K (2H =BRIHIR B4R ~5.

(G ad mo e Mo 30 B oW B




% m ztmiﬂmggg wsws| "

@

F_a—m

3 You may have read the following excerpt from Wall Street Journal:

“According to the theory, the interest rate is one of the primary deter-
minants of investment spending. Yet the inajor movements in invest-
ment spending during business cycles are not accompanied by changes
in interest rates.”

Use the economic theory-learned in class to reconcile these two state-
ments. Can you give an example of positive correlation between inter-

est rate and investment spending.
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(20 points for each question)

1. Let Q=R?. Let 4, be the interior of the circle with center at ((Hl) .0 and radius 1.
n

Find limsup4, and liminf 4,

2, (i) Let I be an open interval and the function /': /— R be differentiable. Prove that if

S')>0forallxinZ thenf: I R is strictly increasing,
2

(i1) Define f (x)z{x—x2 re g . Show that f'(0)> 0 but for which there is no open
x+x° xeQ _

interval 7 containing 0 on which f: 7— R is increasing,

(i11) Can you explain why we can’t apply the result of (i) to (ii).

3. Give a detailed definition for Riemann-Integrability. Is it true that any Riemann

integrable function is Lebusgue Integrable (if not, give an countable example).

4. (i) Define flx,y)=e?x for (x,3) in I=[1,2]%{0,1). Find [, flx,y)dxdy.
(ii) If that the fun_ction J: R—> R is continuous. Define G(x) = [J(x—{) f(H)dr, calculate
G"(x).

(ii1) Find the range of p such that E‘,——l-—— converges.
n=2n(logn)”

5. Let I=[0,1]. Remove the segment (173, 2/3), and let 7,=[0, 1/3]w[2/3, 1].
the middle thirds of these intervals, and let

b= [0,1/9]0(2/9,3/9]L[6/9,7/9]U[8/9,1].

Then remove

Continuing in this way, we obtain a sequence of compact set 7, The set C= ﬁ I, is called
n=l
Cantor set. Show that

(1) The Cantor set C is compact.

(ii) The Cantor set C has no isolated points. (If pe E and p is not a limit point of £, then
p is called an isolated point of £.)

(iii) The Lebesgue measure (length) of C is zero. i.e. wcy =0.

(iv) The element of Cantor set C is not countable.
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